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It is generally accepted that a high-fat (HF) diet and sedentary lifestyle promote weight gain. Few studies have examined the combined effects of these parameters on energy intake (El) and energy balance (EB) over several days.
Eight lean men, (mean age, 29 (SD 6) years; BMI, 23.9 (SD 2.2) kgam 2 ) participated in a randomised 2Â2 design, with 4 treatments lasting 7 days, corresponding to high-fat no exercise (HF-NEX), HF-exercise (HF-EX), LF-NEX and LF-EX. Exercise energy expenditure (EE) amounted to $ 4 MJad. Hunger was monitored during waking hours using visual analogue scales; body weight was measured every morning; EE was measured by heart-rate monitoring; ad libitum energy intake was monitored daily from the diet provided (HF: 50% fat, ED 7 kJag; LF: 25% fat, ED 3.5 kJag). Els were signi®cantly higher on the HF diets compared to the LF diets (p`0.001) and EE was signi®cantly higher in the exercise groups (p`0.001). Hunger was highest on the LF and HEX treatments (p`0.05). There were no signi®cant diet-exercise interactions. Average daily EB was signi®cantly in¯u-enced by diet (p`0.001) and exercise (p`0.001). Exercise and diet composition had additive effects on EB, by affecting EE and El, respectively.
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Physical activity and obesity: ®ndings from cross-sectional and prospective studies 
PA
INTRODUCTION:
Obesity results from an excessive energy intake or a low level of physical activity or both. Cross-sectional studies indicate that obese individuals are less active than their lean counterparts. However, whether a reduced physical activity is the cause or the consequence of obesity is unclear. METHODS: We measured total energy expenditure (TEE, doubly labeled water) over 7 days in free-living conditions and sleeping metabolic rate over a few hours (SMR, indirect calorimetry) in a respiratory chamber in 91 mostly sedentary, adult, non-diabetic Pima Indians (63 Ma28 F, 36 AE 12 y, 35 AE 10% body fat; mean AE SD). Energy expenditure due to physical activity (EEACT) was calculated as (TEE 7 (SMR 0. 1* TEE)). Physical activity level (PAL) was calculated as TEEaSMR. Fat-free mass (FFM, kg) and fat mass (FM, kg) were measured at baseline by hydrodensitometry or DEXA. Baseline and follow-up body weights were available in 58 (36 Ma22 F) of the 91 subjects. RESULTS: Cross-sectionally, both EEACT and PAL were negatively correlated with percent body fat (r 7 0.22; p 0.04 and r 7 0.34; p`0.01, respectively). In a multiple regression model, EEACT (993 AE 316 kcalad) was best predicted by the following equation (564 14 FFM 7 6.4 FM 7 5.1 age, R 2 0.22; p`0.01). PAL (1.80 AE 0.23) was best predicted by the following equation (2.16 ± 0.01 FM-0.003 age; R 2 0.14, p`0.01). In a prospective analysis, baseline EEACT and PAL were not correlated with body weight changes (which ranged from 76 to 20 kg over a follow-up of 3.4 AE 2.6 y). This was still true after accounting for differences in baseline body composition and follow-up duration. CONCLUSION: Our cross-sectional data in an adult population at high risk for obesity con®rm that increased adiposity is associated with reduced physical activity. Our prospective data, however, do not lend support to the hypothesis that a low level of physical activity is a major risk factor for the development of obesity in Pima Indians.
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The effect of exercise with and without glucose ingestion on UCP3 expression Human and rodent UCP3 mRNA is upregulated following acute exercise. Exercise increases plasma levels of FFA, known to upregulate UCP3. Furthermore, exercise increases substrate oxidation. It is unknown whether the upregulation of UCP3 following exercise is an effect of exercise per se or an effect of FFA levels or substrate oxidation. Therefore, we investigated the effect of exercise on UCP3 expression under fasting conditions and after glucose ingestion. With the glucose trials FFA availability and oxidation is minimised compared to the fasting state.
Seven healthy untrained men (age: 22.7 AE 0.6 y; BMI 23.8 AE 1.0 kgam 2 ; Wmax: 291 AE 14 W) exercised at 50% VO 2 max for 2 h and then rested on a bed for 4 h. Muscle biopsies and blood samples were taken before (t 0) and after (t 120) exercise, as well as l h (t 180) and 4 h (t 360) during recovery. The experiment was performed twice, once with glucose ingestion (1.4 gakg at t 0 and 0.35 gakg at t 30,60,90,180,240, 300) and once in a fasted state. Substrate oxidation was measured continuously and UCP3 mRNA was determined by RT-competitive-PCR.
Acute exercise performed under both conditions did not immediately alter UCP3L mRNA expression. However, in the fasted state UCP3L mRNA expression was signi®cantly (p`0.05) increased 4 hours after exercise (4.6 AE 1.2 vs 9.6 AE 3.3 amolamg RNA at t 0, 360). This increase in UCP3L mRNA expression was prevented by glucose ingestion. Plasma FFA levels signi®cantly increased (P`0.0001) in the fasted state (293 AE 25 vs 1050 AE 127 mmola1 at t 0,120) and were unchanged after glucose ingestion (335 AE 54 vs 392 AE 74 mmolal at t 0,120). FFA oxidation was higher after fasting compared to glucose ingestion (p`0.05).
In conclusion, we showed that the upregulation of UCP3L mRNA following exercise is not a direct effect of exercise, but rather an effect of increased FFA availabilityaoxidation. Whether UCP3 protein is changed following exercise is currently being analysed.
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Relationship between physical activity, TV-consumption, eating habits and BMIaskinfolds in Swiss children The prevention of overweight and obesity starts already in early childhood. A sedentary life style has been associated with adiposity in adults and in children.
In this cross-sectional study 872 children (maf 462a410, mean AE SD age 8 AE 1 years) in 3 small villagesatowns in the agglomeration of Zu Èrich were studied. Body weight, height, arm circumference, and four (triceps, biceps, subscapular, suprailiac) skin-folds (SF) were measured, the body mass index (BMI) was calculated (kgam 2 ). With the help of a questionnaire life-style habits of the parents and the children including hours of daily TV and gameboy (GB) consumption as well as eating habits were assessed. Physical activity (PA) was assessed with visual analogue scales by the teacher and the children. The population was divided in tercentiles according to PA andaor TVaGB consumption.
The age-adjusted BMI (mean AE sem) for the tercentile with the highest PA (h-PA) versus the lowest PA (1-PA) was for boys (16.0 AE 0.2 vs 16.8 AE 0.2 kgam 2 ) and girls (15.9 AE 0.2 vs 17.2 AE 0.2 kgam 2 ) signi®cantly different (in both p`0.001). The corresponding BMI in the lowest TVaGB vs the highest TVaGB groups revealed in boys (17.0 AE 0.2 vs 15.6 AE 0.2 kgam 2 ) and in girls (17.6 AE 0.2 vs 15.7 AE 0. kgam 2 ) the same constellation (in both p`0.001). The interaction between PA and TVaGB consumption on BMI and SF thickness was signi®cant (p`0.001). Food intake during TVaGB in combination with 1-PA was a very deleterious combination. The effect of PA andaor TVaGB on the different SFs was similar as for the BMI (ANOVA p`0.001). The negative effects on BMI in the high TVaGB group could not be completely compensated by h-PA.
The BMI and skinfold thickness increased signi®cantly with decreasing physical activity andaor increasing TV consumption. The combination of high TVaGB consumption, low physical activity and food intake during TVaGB represents an especially disadvantageous combination for the body weight status. The control of the obesity epidemic should start with early prevention and life style education in children.
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Physical activity and long-term changes in body weight in obese and nonobese men n 1143), and as controls there was drawn a random sample of all draftees (n 1278). At all three surveys, subjects were weighed and measured, and at the two last surveys they ®lled in a questionnaire on physical activity in leisure time and at work, education, smoking and alcohol habits. RESULTS: Cross-sectional analyses of the data from the two health surveys agree with previous ®ndings on an inverse association between physical activity in leisure time and prevalence of obesity (BMI ! 30 kgam 2 ) for all men. After adjusting for age, BMI at the ®rst and second surveys, length of education, smoking and alcohol habits there was no protective effect of increased physical activity on the risk of obesity at the third survey. In fact, we found a signi®cantly increased risk of obesity with moderate physical activity compared with low (reference OR 1) in leisure time for the obese (OR 2.70; CI 1.22 ± 5.93), but not for the non-obese (OR 0.91; CI 0.43 ± 1.95). Neither was there an association between physical activity at work and the risk of developing obesity in either group. Thus, although we did ®nd a cross-sectional inverse association but no clear prospective relationship between physical activity and obesity, we cannot rule out the possibility that inactivity leads to obesity or an increase in body weight rather than vice versa, or that a third factor causes both. The lack of a longitudinal relationship between physical activity and obesity may be due a combination of great intraindividual variability over time in physical activity combined with a rather short-term link between activity and fat accumulation. CONCLUSION: These ®ndings suggest that the link between physical activity and obesity is complex, and that physical activity may not be a simple indicator for the risk of developing obesity.
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Aerobic and anaerobic performance before and after a short-term body mass reduction program in obese subjects 
INTRODUCTION:
The aim of the present study was to investigate the effects of a body mass reduction (BMR) program on the aerobic and anaerobic performance in a group of morbidly obese patients. METHODS: The cardiovascular response to an aerobic cycloergometer exercise test (ACET, 15 min at 60 W, 60 rpm) and the maximally attainable muscle power output, assessed by a stair climbing test (SCT), were evaluated in 60 obese patients (41F-19M; age: 18 ± 68 yrs, BMI: 40.8 AE 4.8 kg m 72 ) before and after a 3-weeks BMR program, entailing integrated energy-restricted diet (1200 ± 1500 kcaladay), low grade aerobic exercise conditioning and individual andaor group psychological therapy. The daily conditioning protocol (5 daysaweek) consisted of: i) one-hour of guided aerobic dynamic exercise with arms and legs at low intensity and, ii) 30 min of cycloergometer exercise at 60 W. RESULTS: Three weeks of BMR program induced a signi®cant weight loss (74.5%, p`0.00l), a reduction of systolic (711 AE 14 mmHg, 77.3%, p`0.001) and diastolic (77 AE 9 mmHg, 77.3%, p`0.001) resting arterial blood pressure, as well as a reduction of heart rate at rest (718.6%, p`0.001), during ACET (711.3%, p`0.001) and 5 min thereafter (714.8%, p`0.001). The subjective rating of perceived exertion in terms of breathlessness and general fatigue during ACET, scored on a 0 ± 100 visual analogic scale, was signi®cantly reduced (p`0.001) after BMR program. A 11.2% decrease in SCT time (p`0.001) was also observed, corresponding to a 9.6% increase (p`0.00l) in average muscle power (W) and 14.6% increase (p`0.001) in speci®c muscle power (W kg 71 ). CONCLUSION: A combination of energy restricted diet, low intensity aerobic exercise and psychological counselling appears to signi®cantly improve both aerobic and anaerobic performance in morbidly obese subjects. Different factors (i.e., reduction of body mass, shift in the balance between parasympathetic and sympathetic activity, a weight-loss dependent shift toward a more favourable region of the muscle power-velocity curve, acquisition of a certain degree of motor skillness during the conditioning program, improvement of self-esteem and motivation) might be responsible, alone or in combination, for these short-term positive effects of the BMR program. Further studies are requested to identify the best amount, type, and intensity of exercise to be employed in order to optimise the BMR program and for the maintenance of ideal body weight.
